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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a heat-resistant 
hydrogenated polymer in high yields by hydrogenating a ring- 
opening metathesis polymer of a cycloolefin with the aid of a 
catalyst comprising an organometallic complex and an amine 
compound. 

SOLUTION: A ring-opening metathesis polymer of a cycloolefin 
monomer represented by formula I (R1 to R4 are each H, a 1- 
12C alkyl, an aryl, an aralkyl, an alkoxyl, a halogen, a 1-1 2C 
haloalkyl, cyano, carboxyl, or an alkoxycarbonyl; and x is 0-3) is 
hydrogenated in the presence of hydrogen with the aid of a 
hydrogenation catalyst comprising an organometallic complex 
represented by formula [I (M is Ru, Rh, Os, Ir, Pd, Pt t or Ni; Q is 
a halogen; T is CO, NO, toluene, acetonitrile, or tetrahydrofuran; 
Z is an organophosphorous compound PR'1R'2R'3, R'1 to R'3 are 
each an alkyl, an alkenyl, an aryl, an alkoxyl, or aryloxy; k and p 
are each 0 or 1; m is 1-3; and q is 2-4) and an amine compound. 
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l 2 - 5 . I 7 - 10 ] - 3 - K^-tTV, 8->7/-9-i; 
;U^->rh7^D [4. 4. 0. I 2 5 . I 7 - 10 ] 
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h) (OCMe2 (CF3) ) 2 (PMes) , W (N — 
2, e-Pr^CeHs) (CHCHCMePh) (OC 
Me (CF3) 2) 2 (PMes) , W (N-2, 6-Pr 
j 2C6H3) (CHCHCMePh) (OPh) 2 (PM 
es) x OTOP r 1 n i so - ^o f/U-S, B u 1 J* 
ter t-^S, Mefi^^/l-S, Ph(i^^^/U 

s&m-to ) v^^^^^^^r^^y^^ttac. m 

o (N-2, G-Pr'zCeHs) (C H B u t ) (OB 
u 1 ) 2. Mo (N-2, 6-Pr j 2C6H3) (CHBu 
*) (OCMe2CF3) 2, Mo (N-2, 6-Pr j 2C 
6H3) (CHBu 1 ) (OCMe (CFs) 2) 2, Mo 
(N-2, 6-Pr j 2C6H3) (CHCMe2Ph) 
(OBu 1 ) 2. Mo (N-2, e-Pr^CeHs) (C 
HCMezPh) (OCMezCFa) 2 N Mo (N-2, 
G-Pr^CeHs) (CHCMe2Ph) (OCMe 
(CFs) 2) 2. (^OP r l n i s o-y^P t'/US, 
BuMitert-Zf/US, Med^f/l/S, Phil 

jffi. Re (CBu 1 ) (CHBu*) (0-2, 6~Pr 
j 2C6H3) 2. Re (CBu 1 ) (CHBu 1 ) (O- 2 
-Bu t CeH4) 2, Re (CBu 1 ) (CHBu 1 ) (O 
CMe2CFs) 2, Re (CBu 1 ) (CHBu 1 ) (O 
CMe (CF3) 2) 2, Re (CBu 1 ) (CHBu 1 ) 
(0-2, 6-MeCeH3)2. WOBuMit e r 

j& x Ta [C (Me) C (Me) C HM e 3] (O- 
2, e-Pr'zCeHs) 3Py, Ta [C (Ph) C 
(Ph) C HM e 3] (0-2, 6-Pr j 2C6H3) 3P 
y. (^(DMe n^^/^. Phn-7^^/um. Py 

fiey ^^mzm-to ) ^^^/i^r/u^y 

Ru (CHCHCPhz) (PPhs) 2CI2, (5£ 

[0019] £ fc. ±m<V{\k\Z^ Olefin Met 
athesis (KennethJ Ivin, Aca 
demic Press, New York 198 

3) izmn&tstix^zxote, m&&m<k&%>t$)Mm 
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[0020] m&&m^v?>'4kv>)<vMrfc&\t ltji, 

MoBr2> MoBr3 x MoBr4, M0CI4. MoC 

is, M0F4. Mooci4, M0OF4. %fco^r y y^' 

jo y/Nuyyj^s WBr2, WBr4. WCI2, WC 

14, WC15. WCU. WF4, WI2. WOBr4. W 
OCh, WOF4. WCU (OC6H4CI2) 2. %£<D 

^y^xfy^pyytt, vocis, voBr3^ 

'<-f-is$ ^P^Wtft, T i C 1 4. T i B r4. ^C0 
[0 0 2 1] *fc, WiMKj: Lt©*««<kA»©* 

/u^^^a. hy^y/f/^^^A, hy^^f-> 
;>7/u? A^ey ^ ci y h\ n -^f/>7/w^ — 

y h\ xf/u7/^;^^^py K^tsr/u^ 

fh7t^f/^ hyt^f/^7/Pty k, hyt 
^f/^pyK hyt^f/^7ou\ hy^ 

^ h\ ^^^« h y ^/U7i-y h\ h y * p y 

k. y^/um hy^p; k> ^^/ns h y >r k^<t) 

^m. n — - h y h y VMtfe 

•y*^ h\ ^f^^y^A/p-; H\ n-7nt> 
v^y-)A7pu\ t-yf/^^y^^ny 

[0 0 2 2] Sftti/7>f V^^fi^ir^^^irv-^ 
fttMC^^/Htlis mk*^7 << 10 0 ^-/Kr^t 

^ *? j±m<or >\<>* y x^ttgs^^ -fist o 

y^^S^S^li. 0. 0 1 ~ 1 o^e/u. L< li 
0. 1 T-fc<5o mfetem^vV^tVok 

50 ^A*fb^**»6«*M«^^*^^«fflETtt, 
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^JH^p^^b^flO. 0 0 1- 5^, *f£L<f4 
0. 0 1 - 3 ^r/U-Cfc 9. &)f&mt Lt^fMi^ 
$>fi 0 . 0 0 5—1 0 ^e/K L < f4 0 . 02-5^ 

[0023] *±isxm&iz&\,*xmft>tiz>m 

[0 0 2 4] £(b(-, #^**fW»i-£fc«>i::* xi^u 
v s ypt't/y, >fy/fy, x^u>\ 

[0 0 2 5] f^m^^irv'XS^T*^^ ¥ffiftW££j&ft 
m o 1 /L^ffiHdW* L< s iiW- 3 0—15 0t:c0 

[0026] ^mwcDrnvt*^-?^ >-^%Lmi$<nmmi* 

[0027] *»Wfc«l>THttA [2] 

RlRIg-T-SrW^T^So 35 TliCO, NO, h/i^ 
>\ Ti? h~ h y /i^fcttT 5, h7t Kp77^*U 

4^77^y, hy-n-/pt>^^7^y, hy-t 
-^fvu*;*7-f >\ hy^yyf^^7^y, hy 

- n 4 >^ h y P^^rv'/W*;*^ 

v. ^/u^^^x/u^^^^ >\ h y - o - h y ^ 
**7-f^ hy-m-hy/^^7-<y, hy-p- 

a a (xi^/u) tJnJ*;7^:/ x i/^pp (7xx /U) t^;* 




(7) ^fWl 1 - 1 9 3 3 2 3 

72 

;7^>\ ^PPv?7xx/U^^7^y, hy^f/U/tX 

7>f h y >r tvp^^^w k hy7xx^ 

[0 0 2 8] Hft*[2] -C«Stt6#«ft*«»:<0* 

LTf4. v^PPt'X (hy7xx/^X7^ 
» =.<y3r/K Stopfer* (h!)7i^^7^ 
» s<y*/$J>>, i?#x3u\*a (hy7xx/u$^7^ 
V) ^noh!)^ (hy7xx/U^7-<y) p 

v^r>A, ^PDh!)^ (h!)7xx;htX7^y) 
70 y^octF!) Kt'X ( h y :7^xwu*x:7 

^y) ^y c/^a, p p f> y ^ ( h y y^^v^^ 

7^y) /l^xi^ix, ^ODfh7^^ (hy^x;x^ 

( h y 7xx/U/t^7^ V) /L'T^^A, ^ont7 
(Tirh^hy^) (hy 7xx;kt^7^y) 

f-!)A, v^PPtr* (fh7t Kn77y) fx 

( h y y) /ut^-^a, ^PPtKy 

-$2*. ^ppt ny k^^^-^ h y ^ (h ] j-7^=^ 

20 /l/*^7^y) /l^x^A, ^ P P t Ky K 

hy^ (i/^^/w^^xL/u^x^^ >-) /ut^xi r>^ N ^ 
p p t Ky K— h py^ h y * ( h y 7xx/wt^7/f 

/u^-^A, p p h y ^ (hyxf/^t^7>< 

/Urx^A, i/^y PPhM ( h y P^^riX/U 
7^^^^>-) /I/^r x. r> A > ^onhliX (M7xx 
/U7^^^^>) ;1,tx[>A, y^oaH^ (hy^^ 

/ui/^x.xi/p^x^^ v) /u^x^^a x p p h y ^ 

(hy^^f^7xx;U$X7^y) /U^x^r>A N i/^ 

A, y^PP (v?^onxf;P/1>X7^y) /Pf 

xt.^A, -y^PPhM (i/^ PP7xx;U^^7^f 

» /u^- p p h y ^ ( h y ^^/u^^^^r 

h) ;Urxr)A s >?>y p p h y x (hy7xx/u^x7 
[0 0 2 9] ^7C, 7^yft^»^*W^Ltll y 

f/ur^y, xW;y, rxyy, u>>^r ^ 
i, ^y */?w79^m<o— &T$^ik& 

^^f/wr^y, ^f/Ky/pt>r^y, n — 
40 ^f/ur^yy^iir^yib^ hy^f^r-; 
> x hyxf/ur^y, h y 7xx/ur ^ n, n — 
•^Wxyy s t°y^>-, y-t'nyy^Hir 

[0030] ztih<D^m&m$g&&tm.T * ^\^m 

So 

[0031] *f«&jRiSft:£ fcii7 ^ >i\&m<Dmm 

li, Sttti/7>fyS|ii»oiiy^t^i§»:|: 

50 *fLT^!&JH£gft:f4, 5-5 0 0 0 0 p pmt'fcl 
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IS 

£F£ L<lilO-1 0 0 00 ppm, L < fi 5 

0-1 0 00 ppmT'$)6, T^^t&m&tiim 

t6t«Mmi^u, 0. 0 

fi. #£L<(10. 5^g-5 0 0=3S. L< 

[0032] #»W£»tt**»&JR»ffc* r s >fb^ 
»&jR«6*t r % ^k-&*S:^*5>**«!fa-*-5 r. £ ft 

[0 0 3 3] HfR^ ^-fe v^^fi-&fr^7K3B8S*PSJC{-» 

ftt>GDT'i>J;<; , ^ h7t Kp77^> 

com— tvHH % ^v-tfv, ^r-yuy, mf/u 

[0 0 3 4] ^a^^ir^fi-&ft:(D*aijK*DRlCfi. 
*5B/E*dSii«. ^30 0kg/cm 2 , #£L< 
li5-2 0 0Kg/cm 2 , KI120-15 
0Kg/cm 2 W|Sir-fT^ -tORjCS«a«tt % iiflt 

0-30 ot:<Dififi-e*> 9 . L < 250 

■c. w:»tL<n5 0-2 0 ox:<DMmmfflx~ibZo 
[0035] mft* is ? 4 ^wim* 

IBt?*>**s, irft < > ±E*«4*«*4:r 

[0 0 3 6] BB«^^*^*'&*fctt7K*iBiOR*S^ 

[0 0 3 7] ^ir^fi^**l!l**P!»®«^ib 
«****ft»OE]iR«fett«P^|fiSSix-r. 2tfq<z>#ifc 
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[0 0 3 8] *»W^*|RiR»P*ifeS:ffll^6t***aP 

* 9 ir *> x iteMl 8§fto«j £ ft £ 0 
70 [0 0 3 9] 

*tLp>(w<torpfi^$tt^ t<^-cfiftt\ 

[0 0 4 0] ft*3. HKWJw*5lNT»b^cfi-&ft:(30i» 
[0 0 4 1 ] ¥*&#^S ; GPCOTU mhtitcm 

)fel8 3 0-R I :fc5j:tfUV IDEC-100-VK 
^/7A^UShodexk-8 0 5, 8 0 4, 8 0 
20 3, 8 0 2. 5*ttfflU SfiK^TSHUl. 0ml 

/mi nx^y^fuy^^yy-Kiaot^M 

[0 0 4 2] tfy^fcm&m. ; 

0 tCj: *9 . a** 1 O < C/#0>#Ma3£«-e. 3. 5mg 

[0 0 4 3] *§R«ap4s : WtU7^y^» 
^-Xfi-&ff7KlRSSAPi»^«&*S:fi>k*^t;^ o o 
»«?U 9 0MH z -NMR^ffil/ N T 6 = 4. 5 — 6. 

jo o p p m(D±m<omm— i%mm-mm<srizmmTz> 
**SAPSJCi-<fcor«^-r6>c#ss:*ttJu 

[004 4] HlfeM 1 
fi«»H«T-C«*»»a*«S:«^.fc 5 0 0ml «77 
Xn|l8-V7yfh7^o [4. 4. 0. I 2 5 . 

I 7 - 10 ] (10. OOg, 54. 20m 

mo 1 ) h7t KD77> (400ml) \^$&M L 

o (N-2, G-CeHsPr'z) (CHCMezPh) 
40 (OB u *) 2 (300mg, 0. 54 Ommo 1 ) Sr^P 
^*«at?H*IBRJi£:**fco ^^^^ ^yXT/Urt K 
(2 5 2mg, 2. 7 0 0mmol) SrAPx. 3 0 5>Pfl« 

[0 0 4 5] ^OBB*^^-fe^«'&ff»«lChy^^ 
uy^T ;y (4 00mg> 5. 40mmol) ^rAPx. 
^«&-C3 0 5>Mail*Ufc«. (2 0 0 0m 

i) ^^Ap^T^m^^^^^a-S'^^wtH^^ atsu 
»Bta*^^. sr>i^Mfh7t KD7yy (30 

0m 1 ) lC^fl?U ^xyg (l. 033g. 5. 40 
50 mmol) &mx.ti 0 £ ^tlt* 3 0 ^Rflffi^ L/c 
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^^/-^ (1 5 0 0ml) tplZl)U7LdG&&?totz 
SKSftlltlO. 0 0 s<Dfflm* fcffi 

[0 0 4 6] SOOOmlOt-h^Iz-yi: 
CWBB»y 0. 00g^fh7t 

Ko7?y (8 0 0ml) l£j&#U *9RJ»*Ptt«££ L 

7-<V) /U^rr. r> A (5. Omg, 0. 0 0 4 m m o 

1 ) t h li xf/U7 S >-(2. 1 mg. 0. 02 Omm 
ol) h7t Kd77^ (80ml) Sf«S:*Px., 
7KtE85kg/cm z , 1 6 5*CX* 5 #mAXSAQS 

S:*»^Sft^»3BISrtTt\ m^TcOT^h^ (8 0 0 
m 1 ) J— J\s (1 2 0 0ml) S&WLWzMtlX 

«Jtffitt**fT 5 C driest) 

?>tt-r, *<d**s^p*«;i o o%-c£>*k Gpc-eaa 

SLfcII¥«WiMwtti 8 3 0 0. f¥^i 

MnHl 8 2 6 0, Mw/Mnlil. OOT'fe^ DS 
C-effl'J^L^^7^fi»Mfl[tt2 0 7°CX&>otz 0 
[0 0 4 8] HlfeW 2 

ir'>Xfi#«c3g)^^#fc 0 5 000ml(Ot- 

i*?i'—7izz<Dmm**'ti<'x&&#ffi*i o. oo 

g^f h7t KP77> (800ml) (^tt, 7k 

x-;u^^7 ->f V) /Uf- £A (5. Omg, 0. 00 
5 mm o 1) £ h y xf/!/7 ^ > (3. Omg. 0. 0 

2 6 mm o 1 ) COT h7t Kd77V (80ml) 
^te, 7kIE8 5kg/cm 2 , 1 6 5t:T-50t^7K 

[0049] z<Dm&**^is*m&fc7kmwiJ}uvotgm 

*^#^ftK«S&«rfTi\ a^T^rthy (8 0 0 
m 1 ) J—tV (1 2 0 0ml) i&^ffc* iCflDxT 

^^TK^^P^)^ 1 H-NMR^^ttLfc7kI{i^JD^ 

<b*t1\ -t<^*3BSS*P*«l 0 0%T-$>«9, GPc-ew 
^Ltlt¥WtMw(j:l 8 3 5 0. ft^^S: 
Mnli 18310, Mw/Mnfil. OOt'fc^ DS 

[0050] mmm 3 
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-ti/xm-sftmrnzmtzo zti\z7kmmmmti*xis 

A (5. Om g. 0. 004mmol) t hV 
^ V ( 2 . 1 m g . 0. 020 mm o 1 ) <n=r h7 t F 
o77V (8 0ml) Sffc&aD;l. *SE8 5kg/c 
m z N 1 6 5t:^5B#Pfl7K9R^DSJC*fTofeS, ffljK 

[0 0 5 1] ^60^^^ ^iri/^M^^TK^^P^^^ 
*H^^*«J-«»*fri\ «#T*>Tir (8 0 0 

ml) / * * y -71- (1 2 0 0ml) /iM^f^DtT 
5 - £ ^ J: 9 S fe»*«oBBBt * * ± > 

^ttf, *^*»aani*tt i o gpcx-i 
itfciifiS^iMwfii 8i9o, m^ft^m 

Mn(il8100, Mw/Mnlil. 0 0 X~& *) . DS 

20 cxmfe^x : 7*fcm&&&2 o 7X:x3bofc 0 
[0052] mmm4 

mmrni tmmicmm* *±^^m^rf^\ mm** 

^~>X&&fc&5fc&®fc 0 *<D&* 5000ml(Dt- 
V* ls—7\ZZ<Dfflm* *± is 1 0. 0 0 

g^f h7t KP77V (840ml) l«LT, 7k 
MDttl^U^PP7h7^ (hy7x-;^ 
^7^>) /Pf-^A (5. Omg. 0. 0 0 4 mm o 
1 ) t h y xf/L'T ^ V (2. 1 m g N 0. 020 mm 
o 1 ) CD^tl^tlCDT h7t KP77> (40ml) 
30 m*m&i1WZ-. 7k^EE8 5 k g/cm 2 . 16 5tt5 

i*B**SSaiPRi6*ffo3t«. iBfiSr^ia^-eSUic* 

[0053] z<nmm***isxm&»*mmnvoi&m 
**ft<r>?&m^wm*ft\<\ mwT<DT± hi/ (soo 

ml) /* * J — /U (1 2 0 0ml) ilM^rtit 

b*bi\ -teO*9R^*P*fil 0 0%T-*>?). G pc-cay 
f Lfclt^^fMwfj:! 8 2 3 0, 
Mn(118170, Mw/Mn(il . 0 0X^1 D S 

[00 54] tfc«« 1 

las-w i tmm^mm* f-tisxn&zn^mst* *± 

[00 5 5] ^t(Dm. 5 0 0 0ml <D*— b * U—VK 
50 W^tt^PP7h7^^ (hU7x^WX7^ 
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>) /Ur^^A (5. Omg. 0. 0 0 4 mm o 1) £ 
fh7t (8 8 0ml) C^lt, tK^/E 

8 5kg/cm 2 . 1 6 5X:X'5tiffflfcM%sl}URl&$:?f 

[oo5 6] z<omm* f^is^m&fcfcmmmmm 
*^<D*«-»**fri\ mwr<or^v> (soo 

m 1) /y^y— /U (1 2 0 0ml) ^glf&^t^n^T 

«2. 8%T*£>*K GPCt«lfcll¥^tM 
wfil 8 10 0, gc^^H^llMntel 8 0 2 0, Mw 
/Mntel. 00X^*9. DSCt«U:i/7^e^ 
iaffif!2 3 6tt*feofc 0 
[0 0 5 7] Hlfc« 5 

a*#H*T-e«*l*l*3SllS:fll^.fc5 Om 1 

3|:8->7/fF7^P [4. 4. 0. I 2 - 5 . 1 
7. io] _3_ KxirV (1. Og, 5. 4 2mmo 1 ) 
«rtt*7- h7tKo77> (40ml) UUWKUffl**: 
ffofc 0 :Wlf»^t->Xl^l^ltMo (N 
-2, 6-Ce H3 Pr j 2) (CHCMe2 Ph) (O 
BuM2 (30mg. 0. 0 5 4mmo 1) %1)WxM 
tfi-ei^BBSlCS^o *:<D'&, ^yXT/wft K (2 
5. 2 m g, 0. 2 7mmo 1 ) O^f^JfW 2 

[0058] z<nmm* f-ti/^m&fcmfciz 

\s^i/7 ^ > (6 0m g , 0. 8 1 mm o 1 ) £7JP;t. 

a*#H*T"c2 oomi co^-— is-yic&mzfr 

1\*|RJE0. 5MPaG. 6 0 ^"C 3 B^jf^ Lfctg, 
ttS—fV (2 0 0ml) ■f'tC*n;tTMS;rf ^irv^fi 

[0 0 5 9] ^r<£>!&. 2 0 0ml C0^"— U — 
0>liB»**ir~>*fi##|»*l. 00g«7h7t 
Kn77> (5 4ml) l:S»Lt, *9R»*Dtt«Ei: U 

V) ^ |)A (0. 5mg x 0. 000 5 mm o 1 ) 

hy^f^r^y (o. 2im g . o. 0025mm 

o 1) (DftjfkT" h^t Kp77> (6ml) @?&£;JD 
^ 7K^/E8. 5MPaG s 1 5 5 5 Hf m^clRStt 
RiSS:fTofc«, «a*4r*»*-eHU**^*:ttttlL 

[0 0 6 0] ^^HIIl>t^-fe5/^»*#**SS*D**« 
£:Jf #TOT1? h V (80ml) / *Z ; — (12 0 
m 1 ) S^+^D^LTMS^ *ir^*S^fr*fft^7J0 

e>*tfcBH«;* ^^fi^fr**^**) 1 H-NMR 
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0%X~foV. G PC-CSy SLfclffiS^tMwIil 
8 2 6 0. W^iMn(11 8 2 3 0, Mw/M n 

tel. oox^i Dsc^a^Lfc#7*te»faKte 

2 0 9t:T-£>o7C 0 
[00 6 1] H^jg^J 6 

^ra«(rwa^^irv/^fi^Srfft\ BBS** 

^nnhy^s ( h y :7^~ /utk^^^ ^) af-**^ 

70 (0. 5m g x 0. OOOSmmol) t b V ^ JVT 
^ >- ( 0 . 2 1 m g . 0. 0025mmol) Oftjftr- 
h7t Kp77> (5ml) ;^*££7JP;t. tK^JE8. 5 

mp a g. is s'cxsmm^mmtmft^n^tz.m. 

>-v?T ^ > (60mgs 0. 81 mm o 1 ) ^r^JPx.. 7K 
ilEO. 5 M P a G x 6 0X:T-3B#F B mW2>SrfTofcm, 

[0 0 6 2] C^BS»^^-tv^^fi'&*7k*»AD«lS?S 
%WfrT<DT^ h V (80ml) / J —iv (12 0 
20 ml) JB***(CjlP^TH«^^-fe>'^«'&***aSftl 

^^fc^^^^irv^^S^^TK^^P^)^ 1 H-NMR 

lc»Mi-5fcr-^* s B«>feni*. *<0****p*tel 0 
0%-C4>D, GPC-CSJ^LfefiSspiS^ftMwHl 
8 17 0. i^i^^SM n|il 8 0 0 0, Mw/M n 
tel. Olt'fc?), DSCT'j»lLfc^7^fi»iflfili 

2 o 9t:-e$>o7Co 

tChy^f uy^7-;y (60mg, 0. 8 1 rnm o 
1 ) £r*D;tx SSRSH&TT* 2 0 0ml (D^— h ^ 
^«C»«S:tT^^**flE 0 . 5MPaG v 6 0tT'3ffi 
*9J—*V (2 0 0ml) *^*P^.rBB« 

7h7t KP77^ (54ml) JC»)l¥L^3i^* 
( 0 . 1 3 g . 0 . 5 4 mm o 1 ) §r*D;L. ^St#B^ 
40 T"C2 0 0ml — U — :/Kl£J£&fTt VK*/£ 
0. 5 M P a G, 6 0 < C"C-3^FP B M«2LfcSx * * 7 - 
(2 0 0ml) ^^Dx.TBSfi^^irv^^fi'&ftSrW 

[0 0 6 3] 2 0 0ml(^t-h^U-^{:r 

KP77V (54ml) CgiL-C, £jft,t£**ifcantt 

iat^oDhyTi (hy7x^x7^y) 3d- 

(0. 5mg. 0. 0 00 5mmol) <h h V 
50 xf/U7 ;y (0. 21mg. 0. 0025 mm o 1 ) 
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<D%m"r h^t Ko77V (6ml) Sf^^iJDx., TkiSt 
J±8. 5MP a G x 1 5 S'C-CSfiFra^^SSiDRjCSrfT 

[0 0 6 4] z<nmm* ?±>'*m&ft7kmmtoty)m& 

*ffi&T(DT± h ^ (80ml) / J — /U (12 0 
ml) a^«*(w*D^TM«7«^^^fi^ft:*9R*3to 

ft»*tt«)B«^ ^^I*Wc»«Wfc«r1lfc 0 ft 
e>jh,fcMat> ^iri^M^fl^WtBJn*^ 1 H-NMR 

«It5t'-^r«^ixf, 1 o 

8 2 3 0. t^^iM n(il 8 2 0 0, M w/M n 
111. OOtfc^ DSC"C»J^LAc^7^lE^aStt 
2 0 

[0 0 6 5] SfeKftl 8 

a5RT-C«*lf ftJSltSrfll^fc 5 0 0ml to*- h ^ u 
--y^m^^y^^^Mf^t It 8 -tert-y 
^/U/f-^f h7'>^P [4. 4. 0. I 2 5 . 1 
7. io] _3_ K-rir> (10. 0g, 3 8. 4mmo 
1 ) ^Th7t K^^^V (3 0 0ml) K*#U*fl= 

^rfToTto znKmm^^^^^m^mmt itw (n 

-2, 6-CeH3Me2) (CHCHCMe2) (PMe 
3) (OBu t ) 2 (4 6 4mg, 0. 7 7 mm o 1 ) 

t K (2 7 8mg, 3. 8 5mmo 1 ) £?JP;i 3 0 

[0066] rcor^^^-trv-^m^^fc h y 

U ^ i/T ^ V ( 5 7 0 m g , 7. 70 mm o 1 ) Sr^P 
^ 7K^^/E0. 49MPa. 8 0t-CieBaWU 

(2000ml) cpiciwzLxmm* 
Rftuio. 0gOiiy^ti/xi^M*^# 

[00 6 7] 5 00 0ml(Dt--h^!/-y[I 

r.^M«^^irv^^fi#»:»*l 0. OgSrf h7t K 
(8 0 0ml) I^Lt, ^CaRSAlttstt^ L 

:7-f>0 (5. Omg, 0. 0 0 4 mm o 

1 ) t h ]) x-^fVT % V ( 2 . Img, 0. 020 mm 
o 1) C0THF (8 0ml) 2£?&£?JP;i, 7k^/E 8 . 1 
MPa. 1 6 5t:T*5B#PB^7K^^P^:^$:fTo7C^. rM 

v^s^^tk^^p^^^ fy—Mzmjcrmm* 

7fc|l^7JP^<D 1 H-NMR^6StbL7c7K^^P^Ji3E 

i\ *0**»*D*ttl o o%-e£>*K GPCX«l 
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fc£c s F*&5) , -?-SM nlll 3, 0 0 0, M w/M n 1 . 

0 OT-fcofco 

[00 6 8] Hjfcffl 9 

mmrxm^mi^m^m^tc 5 0 0 m 1 <d*~ y*\s 

-^iaftti/7^yS*I8:t IT 8 -tert-y h * 
v^/Uztf— /Ut- h 7 is 9 p [4. 4. 0. I 25 . 1 
7.10] - 3 - K^ir > (10. Og. 38. 4 mm o 
1) h7t KP77> (3 0 0ml) fcS#Utfl= 

£rfro/c 0 wttlC^fi^^irv'^a^tet*^ LtW (N 
/0 -2, 6-CeH3Me2) (CHCHCMe2) (PMe 
3) (OBu t )2(90mg, 0. 15mmol), 
1, 5— ^^^i>^-l^ (4 9 3mg. 6. Ommo 1) 

7^rt K (2 7 8mg s 3. 8 5mmo 1 ) <|r^P^L 3 

[0 0 6 9] CcOMK^^ir^^fi^flcSfftlc 
l/y^7;y (5 7 Omg. 7. 7 Ommo 1 ) £7JP 
;t> TK^^iEO. 49MPa N 8 O^T* 1 B#^}f^ Lfc 
(2 0 0 0ml) 4 3 tw7JD±-CP^^^-fe 

SILT10. 0 g^or^^y ^-fe'>x«^»:»**:» 

[0 0 7 0| 5 00 0ml(Dt-h^U-^: 

^(7)^^^ ^irv-^m^f^^l 0. 0g^rh7tK 
*7=7> (8 0 0ml) I«IT, TKSi^JPttJJt^ L 
XWi»Lfc^PP7h7^ (hy7x=;Wt^ 
T7^>) /U^ — ^A (5. Omg, 0. 0 0 4 mm o 

1 ) t h D a^/UT ^ > (2. lmg, 0. 020 mm 

0 1) CDTHF (8 0ml) *&*&£r#P;t. TkiJf J£ 8 . 1 

30 MPa. 1 6 5T,X'5mm*mmmfo*ft^ti'&. & 

Tx ^^iBSSAD^fil 0 0%T**>»3s GPCT«l 
fcST^I^iM n Ji 9 , 6 0 0, Mw/Mnlil. 3 
40 3 XJbotc<> 

[0 0 7 1] ^m^'J 1 0 

K»T-e«*«{*3S«*«;fcfc 5 0 0ml co^— h ^ u 

i/7t7/U7^^/U^ h7v/^ n [4. 4. 0. I 2 - 5 . 1 
7 - 10 ] - 3 - K-rirV (12. 8 1 g. 4 9. 2 mm o 

1) t 8-v-T/t- h7'>^P [4. 4. 0. I 2 - 5 . 

I 7 10 ] - 3 - Kr'ir > (6. 07g N 32. 8mmo 

1 ) ?:7h7t KP77V (3 0 0ml) Ll«# 
£fTofc 0 rtll^S^^t'>^»«^ LTW (N 

50 -2, 6-C6H3Mez) (CHCHCMez) (PMe 
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3) (OBu 1 ) 2 (9 7 3mg, 1. 64 mm o 1 ) & 
K (5 9 Omg. 8. 2 Ommo 1 ) %1M?L3 O^Jf 

[0072] z<Dmm**±i>'*m'&ftt®&\zb!) *r 

i/yy7 ^ > (5 7 Omg. 7. 7 Ommo 1 ) 
X. TklSf^JEO. 49MPa, 8 lV$fflffi&Lti 
*&J— (2 0 0 0ml) ^(^D^T^^^ir 

»ltl8. 8 8 g^i^^^t^^i^*^!r§ 

[0 0 7 3] W£ 5 00 0ml(Dt-h^U-/(I 
:«^^t^l^S^10. 0 g *c=r h7t F 
X2-7y-y (8 0 0ml) |lg»Lt, *Sf*ftl«aKi: U 

:7^^) ;l/f^^ (5. Omg. 0. 0 0 4 mm o 
1 ) £ h y 3i ^-/UT ^ V (2. lmg. 0. 020 mm 
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o 1 ) tf>THF (80ml) ^?^^:^D^., 7kI?fJ£8. 1 

MPa, i 6 5 < c-c5NFra**aajpsfS*fi : ofe», a 
^***asao4fci o. o g«:»fc 0 mbtifcmm**^ 

70 *s»«>rfb;ft,i\ ^(DTK^^D^fil 0 0%-C£>9, GP 
C-CS'J^Lfc^^T-flMnfil 1, 6 0 0, Mw/ 
Mnfil. 0 0 T?£>o/c 0 
[0 0 7 4] 
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